Whatn^ claimed is: 

^L^^ 1 . \ An artificia\ interbody spinal implant for insertion at least in part across a 
ji^^ace between adjai^nt vertebral bodies of a human spine, the vertebral bodies 
having an anterior aspect and a posterior aspect, said implant comprising: 

5 a leading end for insertion first into the disc space, a trailing end opposite 

\ 

said leading end, and therebetween a length along a mid-longitudinal axis of said 

\ 

implant, said leading endbeing asymmetrical; 

opposed portions between said leading and trailing ends adapted to be 
placed within the disc spaceVo contact and support the adjacent vertebral 

10 bodies, said opposed portion^eing non-arcuate along at least a portion of the 

length of said implant, said implant being formed at least in part of a material 
other than bone, said material comprising at least one of surgical quality titanium 
and its alloys, cobalt chrome alloyAantalum, any metal or alloy suitable for the 
intended purpose, any ceramic material suitable for the intended purpose, and 

15 any plastic or composite material suitable for the intended purpose; 

an interior facing side wall, an exterior facing side wall opposite said 
interior side wall, and a width therebetween!, said width of said implant being less 
than approximately one-half of the maximum width of the adjacent vertebral 
bodies into which said implant is adapted to be inserted, said interior and exterior 

20 side walls being between said opposed portions\and said leading and trailing 

ends, said interior side wall adapted to be orienteq toward another implant when 
inserted within the disc space; 
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a first distance as measured from said leading end to a plane 
perpendicular to an\bisecting the length along the mid-longitudinal axis of said 
implant that is greater fkian a second distance as measured from said 
perpendicular plane to the\unction of said leading end and said exterior side 
wall; and 

a third distance as measured frorta the junction of said leading end and said 
interior side wall to a plane perpendicular to^and bisecting the length along the mid- 
longitudinal axis of said implant that is greater man said second distance. 

2. \ The implant of claim 1 , wherein said first distance is greater than said third 
10 distance. 

3. The\iplant of claim 1 , wherein said first distance is less than said third 
distance. 

4. The implanfyf claim 1 , wherein said first distance and said third distance 
are approximately equal. 

15 5. The implant of claiti^ 1 , wherein said third distance is substantially greater 

than said first distance. 

6. The implant of claim 1 , wN^rein said leading end is at least in part non- 
linear. 

7. The implant of claim 1 , wherein\t least a portion of said leading end is 
20 tapered from opposed portion to opposed portioi\for facilitating insertion of the implant 

between the two adjacent vertebral bodies. 
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\J. The implant of claim 1 , wherein less than half of said leading end is along 
a line perpendicular to the mid-longitudinal axis of said implant in a plane dividing said 
implant into\n upper half and a lower half. 



5 contour that goes from the exterior side wall toward the mid-longitudinal axis of said 
implant in a plane dividing said implant into an upper half and a lower half. 

10. The implarrtof claim 1, wherein said leading end includes a curve that 
extends from said exterior side wall beyond the mid-longitudinal axis of said implant. 

1 1 . The implant of claim 1 , further comprising at least one protrusion 

10 extending from at least one of saickopposed portions for engaging at least one of the 
adjacent vertebral bodies to maintaimsaid implant within the disc space. 

12. The implant of claim 1 1 , wherein said protrusion comprises a ridge. 

1 3. The implant of claim 1 , further comprising a plurality of surface 
roughenings for engaging the adjacent vertebral bodies and for maintaining said implant 

15 in place, said surface roughenings being presenton at least a part of said opposed 
portions. \ 

14. The implant of claim 1 , wherein said opposed portions have a porous 
surface. \ 

15. The implant of claim 1 , wherein said opposed Portions have a bone 
20 ingrowth surface. \ 

16. The implant of claim 1 , wherein said implant has surface protrusions 
configured to protrude into bone. \ 

1 7. The implant of claim 1 , wherein said implant material is potous. 



9. 



ie implant of claim 1 , wherein more than half of said leading end is a 
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V 1 8. The implant of claim 1 , in combination with a fusion promoting material 
othenthan bone. 

iV The implant of claim 1 , wherein said implant comprises a bone ingrowth 
material other than bone. 
5 20. Vhe implant of claim 1 , further comprising a material that intrinsically 

participates in tne growth of bone from one of the adjacent vertebral bodies to the other 
of the adjacent verrtebral bodies. 

21 . The implant of claim 1 , wherein said implant is treated with a fusion 
promoting substance. \ 
;™^10 22. The implant ofsdaim 21 , wherein said fusion promoting substance is bone 

ij! morphogenetic protein. \ 

yi 23. The implant of claims/I , wherein said implant material is stronger than 

UJ cancellous bone. \ 

□ 24. The implant of claim 1 , wherein said implant material is stronger than 

^15 cortical bone. \ 

25. The implant of claim 1 , whereinuat least a portion of said implant is 
bioresorbable. \ ■ 

26. The implant of claim 1 , further in combination with bone morphogenetic 
protein. \ 

20 27. The implant of claim 1 , further in combination with an osteogenic material. 

28. The implant of claim 27, wherein said osteogenic material is a material 
other than bone. \ 
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29\ The implant of claim 27, wherein said material is genetic material coding 
for the production of bone._ 

30. Tfte implant of claim 27, wherein said material is bone morphogenetic 
protein. V 

5 31 . The implant of claim 1 , further in combination with genetic material coding 

for production of bone\ 

32. The implanfof claim 1 , wherein said implant has a maximum length less 
than and approximating the\osterior to anterior depth of the vertebral body. 

33. The implant of claim 1 , wherein the trailing end is adapted to conform from 
10 side to side to at least a portion oYthe peripheral contour of at least one of the anterior 

and posterior aspects of the vertebral bodies adjacent a disc space into which said 
implant is inserted. \ 

34. The imrolant of claim 1 , whetein said opposed portions have at least one 
opening therein, said Openings being in comrnunication with one another to permit for 

15 the growth of bone from adjacent vertebral boqy to adjacent vertebral body through said 
implant \ \ 

35. The implalbt of claim 34, wherein each of said opposed portions comprises 
an interior surface, saiprfWrior surfaces being spaced apart to define a hollow interior 
in communication with saiffl openings. \ 

20 36. The implant of claim 1 , wherein at least a portion of said opposed portions 

are in a diverging relationship to each other from trailing end\o leading end for allowing 
angulation of the adjacent vertebral bodies relative to each othek 



Application vl3.doc 



-26- 



=v 37. The implant of claim 1 , wherein at least a portion of said opposed portions 
are generally in a converging relationship to each other from trailing end to leading end 
for allowingSangulation of the adjacent vertebral bodies relative to each other. 

38. Ttoe implant of claim 1 , further comprising a plurality of openings and 
5 passages for retaiWig fusion promoting substance. 

39. The implant of claim 1 , wherein said opposed portions are in moveable" 
relationship to each other\to allow for relative motion of the adjacent vertebral bodies 
after said implant is installeaV 

40. The implant of claKri 1 , wherein said implant is adapted for insertion from 
^JlO the posterior aspect of the vertebral bodies and said leading end is configured to 

jtj conform to the anatomic contour of aneast a portion of the anterior aspect of the 
ijl vertebral bodies. \ 

SjJ 41 . The implant of claim 1 , whereih said implant is adapted for insertion from 

□ the anterior aspect of the vertebral bodies and\aid leading end is configured to conform 

■S \ 

^ 15 to the anatomic contour of at least a portion of the\DOsterior aspect of the vertebral 
!«! bodies. \ 

42, The implant of claim 1 , wherein said implarrt is adapted for insertion from a 
first lateral aspect of the vertebral bodies and said leading Vid is configured to conform 
to the anatomic contour of at least a portion of a second lateral aspect of the vertebral 

20 bodies opposite the first lateral aspect. 

43. An artificial interbody spinal \pfJlaiht for linear insertion at least in part 
across a disc space between adjacent 
bodies having an anterior aspect and s 




bodies of a human spine, the vertebral 
aspect, said implant comprising: 
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a leadimg end for insertion first into the disc space, a trailing end opposite 
said leading ei\d, and therebetween a length along a mid-longitudinal axis of said 
implant, said implant being non-threaded and adapted for linear insertion in a 

direction along the mid-longitudinal axis of said implant, said leading end being 

\ 

asymmetrical, less "than half of said asymmetric leading end being along a line 
perpendicular to theVnid-longitudinal axis of said implant in a plane dividing said 
implant into an uppenhalf and a lower half; 

opposed portions between said leading and trailing ends adapted to be 



placed within the disc splice to contacf and support the adjacent vertebral 
bodies, said opposed portions being ^rfuat^along at least a portion of the length 
of said impla/it, said implant being J6rm^d at least in part of a material other than 
bone, said rrfiaterial comprising a/least ondxrf surgical quality titanium and its 



alloys, cobal 



chrome alloy, taritalum, any metal or^Moy^suitable for the intended 



purpose, any c&ramic ma^fial^suitable for the intended purpose, and any plastic 
or composite material suitable for the intended purpose; 

an interior facing side wall, an exterior facing side wall opposite said 
interior side wall, and a width therebetween, said width of said implant being less 
than approximately one-half of the maximum width of the adjacent vertebral 
bodies into which said implant is adapted to be inserted, said interior and exterior 
side walls being between said opposed portions and said leading and trailing 
ends, said interior side wall adapted to be\oriented toward another implant when 
inserted within the disc space; 
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a first distance as measured from said leading end to a plane 
perpendicular to and bisecting the length along the mid-longitudinal axis of said 
implant that is greater than a second distance as measured from said 
perpendicular plane to the junction of said leading end and said exterior side 
5 wall; and \ 

a third distance as measured from the junction of said leading end and said 
interior side wall to a plane perpendicular to and bisecting the length along the mid- 
longitudinal axis of said implant \hat is greater than said second distance. 

44. The implant of claimy43, wherein said first distance is greater than said 
10 third distance. 

45. The impj^nt of claim 43^, wherejh ^aid first distance is less than said third 
distance. 

46. The ii[nplant of claim 43, Wherein said fir^distance and said third distance 
are approximately equal. 

15 47. The implant of claim jfe, wherein said leading end is at least in part non- 

linear. 

48. The implant of claim 43, wherein\said third distance is substantially greater 
than said first distance. 

49. The implant of claim 43, wherein aAeast a portion of said leading end is 
20 tapered from opposed portion to opposed portion fqr facilitating insertion of the implant 

between the two adjacent vertebral bodies. 

50. The implant of claim 43, wherein said implant is adapted for insertion from 
the posterior aspect of the vertebral bodies and said leaaing end is configured to 
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conform to the anatomic contour of at least a portion of the anterior aspect of the 
vertebral bodies. 

51 . The implar\t of claim 43, wherein said implant is adapted for insertion from 
the anterior aspect of theVertebral bodies and said leading end is configured to conform 
to the anatomic contour of \at least a portion of the posterior aspect of the vertebral 
bodies. 

52. The implant of daim 43, wherein said implant is adapted for insertion from 
a first lateral aspect of/tKe^rt^^ said leading end is configured to 
conform to the analomic contou\of at least a portion of a second lateral aspect of the 



10 vertebral bodies opposite the first lateral aspe 



53. /he implant of claim 4^>, whe 



'em 



contour that goes from the exterior side 
implant in a plfcne dividing said implaprt into 
54. Tfte implant 



lore than half of said leading end is a 
tl\ mic 



rd th§ mid-longitudinal axis of said 
and a lower half, 
erein said leading en<TTnetodes-a-curve that 



extends from said eSttBOOLskf^ wall beyond the mid-longitudinal axis of said implant. 

55. The implant of claim 43, further comprising at least one protrusion 
extending from at least one of said opposed portions for engaging at least one of the 
adjacent vertebral bodies to maintain said implant within the disc space. 

56. The implant of claim 55 wherein said protrusion comprises a ridge. 

57. The implant of claim 45, further comprising a plurality of surface 
roughenings for engaging the adjacent vertebral bodies and for maintaining said implant 
in place, said surface roughenings being present on\at least a portion of said opposed 
portions. 
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58. The implant of claim 43, wherein said opposed portions have a porous 
surface. 

59. The implant of c\aim 43, wherein said opposed portions have a bone 
ingrowth surface. 

60. The implant of claim 43, wherein said implant has surface protrusions 
configured to protrude into bone. 

61 . The implant of claim 43, wherein said implant material is porous. 

62. The implant of claim 43, wherein said implant material is selected from the 
group including surgical quality'tifanium and^its^aNoys, cobalt chrome alloy, tantalum, 

OlO any metal or alloy suitabfe for the intended purposf\any ceramic material suitable for 



Lil 



the intended purpose/ and any plastic or composite material suitable for the intended 



rjjj purpose. 

y 63. The irjnplant of claim 43, in dgfribinatioi\with a fusion promoting material 

□ other than bone. 

^ 15 64. The imfyant of claim 43,y&here\n said implant corftpqses a bone ingrowth 

material other than bone 

65. The implant of claim 43, further comprising a material that intrinsically 
participates in the growth of bone from one of the adjacent vertebral bodies to the other 
of the adjacent vertebral bodies. 
20 66. The implant of claim 43, wherein said\mplant is treated with a fusion 

promoting substance. 

67. The implant of claim 66, wherein said fu^jon promoting substance is bone 
morphogenetic protein. 
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68. The implant of\claim 43, wherein said implant material is stronger than 
cancellous bone. 

69. The implant of cl^im 43, wherein said implant material is stronger than 
cortical bone. 

5 70. The implant of clain\43, wherein at least a portion of said implant is 

bioresorbable. 

71 . The implant of claim 4^3, further in combination with bone morphogenetic 
protein. 

72. The implant of claim 43\ further in combination with an osteogenic 
10 material. 

73. The implant of jtfaim 72, v^herein said pstebgenic material is a material 
other than bone. 

74. The implani of claim 72, wheVein said material is genetic material coding 
for the production of borje. 

15 75. The implan\ of claim 72, where/fisaid material fe^one morphogenetic 

protein. 

76. The implant of claim 43, further in cpmbination with genetic material 
coding for production of bone. 

77. The implant of claim 43, wherein said implant has a maximum length less 
20 than and approximating the posterior to anterior depth of the vertebral body. 



\ 



78. The implant of claim 43, wherein said trailing end is adapted to conform 



Y 



from side to side to at least a portion of the peripheral contour of at least one of the 
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anterior and posterior aspects of the vertebral bodies adjacent a disc space into which 
said implant is inserted. 

79. The implant of d[aim 43, wherein said opposed portions have at least one 
opening therein, said openings\being in communication with one another to permit for 
the growth of bone from adjacen\ vertebral body to adjacent vertebral body through said 
implant 

80. The implant of claim 79, wherein each of said opposed portions comprises 
an interior surface, said interior surfaces being spaced apart to define a hollow interior 



in communication with sajfi-openings. 
10 81 . The iprfplant of claim 43, ^herein £t least a portion of said opposed 

portions are in ^diverging relationship t^ each 6ther from trailing end to leading end for 
allowing angulation of the adjacent vertebral bodies relative to each other. 



82. " 
portions are g 



he implant of claim 43, wherein at feast a portion of said opposed 
>nerally in a converging jTelatipnship to eqch other from trailing end to 
15 leading end for flowing angulation eft the adjacent vertebral bdcBesj ^jative to each 
other. 

83. The implant of claim 43, further Comprising a plurality of openings and 
passages for retaining fusion promoting substance. 

84. The implant of claim 43, wherein sa\d opposed portions are in moveable 
20 relationship to each other to allow for relative motion of the adjacent vertebral bodies 

after said implant is installed. 
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85. A method for installing an interbody spinal implant into a disc space 
formed across a spinal disc and into vertebral bodies adjacent the spinal disc, said 
method comprising the steps of : 

providing an aWicial interbody spinal implant a leading end for insertion 
first into the disc space, the leading end being adapted to allow for the seating of 
the implant on at least one of the anterior and posterior portions of the 
apophyseal rim bone arek without at least a portion of the implant proximate the 
leading end substantially intending beyond the outer dimensions of the vertebral 
bodies, a trailing end opposite the leading end, and therebetween a length along 



10 a mid-longitudinal a^is-oTThd^ implant, opposed portions between the leading and 

trailing ends adapted to be placed with^i thetiisc space to contact and support 
the adjacelitvertebral bodies,\he inrtpLnt beir^g formed at least in part of a 
material' other than bone, the m^t^rial comprising at least one of surgical quality 
titaniunl and its alloys, cobalt/fhrtyrie alloyM^ntalum, any metal or alloy suitable 
15 for the intended purpose^ny ceratanic material suit^e^fof^theinfend^ purpose, 

and any pl^icor c^Frtposite material suitable for the intended purpose; and 

installing the implant with at least the leading end of the implant positioned 
in contact with the bone proximate and including at least one of the anterior and 
posterior portions of the apophyseal rin\ area of the vertebral bodies. 
20 86. The method of claim 85, wherein ^the providing step includes the sub-step 

of providing the implant having an interior facing\side wall, an exterior facing side wall 
opposite the interior side wall, and a width therebetween, the width of the implant being 
less than approximately one-half of the maximum wrath of the adjacent vertebral bodies 
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into which the implant\is adapted to be inserted, the interior and exterior side walls 
being between the opposed portions and the leading and trailing ends, the interior side 
wall being adapted to beWiented toward another implant when inserted within the disc 
space, the junction of the exterior side wall and the leading end being adapted so as not 
to substantially extend beyotad the outer dimensions of the vertebral bodies when 



inserted within the disc spacer 

87. The method of claim-867wherein the providing step includes the sub-step 




of-provitf in'gihe^ a first distanfce^as measured from the leading end to a 

plane perpendicula/toand bisecting the length along the mid-longitudinal axis of the 
10 implant that is y^eater than a second di^!ance\^s measured from the perpendicular 
plane to the junction of the leading eitfd and the ekt^rior side wall, and a third distance 
as measured ffom the junction ojnhe leading end and the interior side waTTto a plane 
perpendicular tb and bisecting the lengtl\along the mid-longitudinal axis of the implant 
that is greater than the second distance. 
15 88. The method of claim 87, wherein the providing step includes the sub-step 

of providing the implant with the first distance\being greater than the third distance. 

89. The method of claim 87, whereinuhe providing step includes the sub-step 
of providing the implant with the first distance being less than the third distance. 

90. The method of claim 87, wherein the providing step includes the sub-step 
20 of providing the implant with the first distance andpe third distance being 

approximately equal. 
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91 . The method of claim 87, wherein the providing step includes the sub-step 
of providing the implant wi\h the third distance being substantially greater than the first 
distance. 

92. The method of^claim 85, wherein the providing step includes the sub-step 
of providing the implant with t\e leading end being at least in part non-linear. 

\ 

93. The method of claim 85, wherein the providing step includes the sub-step 
of providing the implant with lessuhan half of the leading end being along a line 



perpendicular to the mid-longitudihal axis of the implant in a plane dividing the implant 
into an upper half and aJower half! 

94. The/method of claim 86, wherein the providing step includes the sub-step 
of providing th>e implant with more thaw hW of the leading end being a contour that goes 
from the exterior side wall toward the mid-loRgitudinal axis of the implant in a plane 
dividing the\jmplant into an upperyhalf a\id a lower 

95. The method ofpfeim 86, wHerein the providing step includes the sub-step 
of providing the implant with the leading end having a curve that extends from the 
exterior side wall beyond the mid-longitudinal axis of the implant. 

96. The method of claim 85, wherein the providing step includes the sub-step 
of providing the implant with the trailing end being adapted to conform from side to side 
to at least a portion of the peripheral contour of at least one of the anterior and posterior 
aspects of the vertebral bodies adjacent a disc space into which the implant is inserted. 

97. The method of claim 85, wherein the\installing step includes the sub-step 
of inserting the implant from the posterior aspect of the vertebral bodies and the leading 
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end of the implant being configured to conform to the anatomic contour of at least a 
portion of the anterior aspectW the vertebral bodies. 

98. The method of claim 85, wherein the installing step includes the sub-step 



of inserting the implant from the^anterioraspect of the vertebral bodies and the leading 
end of the implant being configured to conform to the anatomic contour of at least a 



portion of the posterior^aspect of th^ vertebral bodies. 

99. The method of claim 8B, wh&rqin the providing step includes the sub-step 
of providing the implanWith the^pposed portions being arcuate. 

100. The method of claim 85, wherein the providing step includes the sub-step 
of providing the implant with an overall length sufficient to contact both the area 
adjacent and including the anterior and posterior portions of the apophyseal rim area. 
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